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A NOTE ON THE MOVEMENT AND STRUCTURE OF THE FLORIDA HURRICANE 
OF OCTOBER 1946 


R. H. Simpson 
(U, 8. Weather Bureau, Washington, D. C.) 


INTRODUCTION 


The Florida hurricane of October 6-9, 1946, was dis- 
tinguished by at least three interesting features: 

(a) A radiosonde flight was made at Tampa in the eye 
of the hurricane, the second sounding of its kind in 
history of upper air observations.! 

(b) An airplane reconnaissance flight was made over the 
top of the hurricane cloud system, and motion pictures 
were taken of the cloud formations during flight. 

(c) The conditions associated with the extremely rapid 
intensification and equally rapid dissipation of the storm 
“x be regarded as extraordinary. 

t is fortunate that a good number of radiosonde and 
wind observations were obtained from the storm area. 
These observations have made it possible to construct a 
more complete picture of the vertical structure of a 
tropical cyclone than has been possible before. The 
subject of hurricane structure is not well understood, 
and many of the concepts which have been advanced are 
not satisfactorily substantiated by actual observation. The 
following note attempts to summarize the salient features 
of the storm, obtained from all available sources of in- 
formation, as a possible contribution to future studies of 
hurricane structure. 


INCEPTION OF THE STORM 


The intertropical convergence zone in the eastern 
Pacific Ocean moved northward of its average position 
during the last week of September 1946, at the same 
time that an intense extratropical cyclone moved east- 
ward across the United States. One line of convergence 
crossed the Central American coast as far north as 
Guatemala, and soon became associated with a surface 
low pressure system which was elongated in an east-west 
line and centered over Guatemala. is system persisted 
from October 1-5, though the surface circulation was 
negligible during much of the period. Meanwhile, the 
extratropical cyclone moved out into the Atlantic Ocean 
and was replaced by a large anticyclone covering most of 
the United States. Associated with its movement was a 

ronounced quasi-stationary front or shear line extendi 
rom Bermuda southwestward across the Caicos Islan 
through the Windward Passage and Caribbean Sea to 
Honduras and Guatemala, where it apparently inter- 
sected the intertropical convergence line. As the surface 
cyclone in the Atlantic moved northeastward, an in- 
teresting development occurred in the upper troposphere 
over the Atlantic: a circular cold-core low pressure system 


! The first sounding in the of a hurricane was made at Tampa at 0600 E. 8. T 
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appeared at 30,000 feet southwest of Bermuda. It 
apparently formed in the trailing southerly portion of the 
trough associated with the northeastward-moving surface 
cyclone. On October 4, this upper-level low started 
moving westward, and on October 5, it was located over 
Georgia and the Carolinas. As it a proached the merid- 
ian of the tropical surface low in Guatefnala, the latter 
began moving northeastward and intensifying. Through- 
out this period the anticyclone over the central United 
States had successfully blocked all cyclonic intrusions 
from the west. 

The circulation in the tropical low did not become sys- 
tematic until it started northeastward on the afternoon 
of October 5. As the low advanced into the Caribbean 
late on that date, traveling at 18-20 m. p. h., it was still 
weak and its center roy defined. Between 0130 and 
0730 E. S. T., on October 6, however, the movement 
slackened to about 12 m. p. h., while the central pressure 
fell from 1,005 mb. to meer ane 993 mb. In this 
6-hour period, the low became a circula: storm with winds 
of 50 m. p..h., or more. Eight hours later, on the after- 
noon of October 6, winds of full hurricane force had been 
measured by both aircraft and surface vessels. 

It is difficult to account for the rapid deepening of the 
storm. Tropical cyclones forming over Central erica 
at this season generally develop more gradually. Winds- 
aloft reports were available over the region up to 16,000 
feet, but these provided no satisfactory means of de- 
termining or measuring horizontal divergence patterns 
over the storm area. me contribution to the storm’s 
deepening may have been supplied by the operation of the 
following factors, which were present when the process 
took place: 

(a) Prior to the deepening, cyclonic circulation, or 
strong cyclonic shear, had been established to high eleva- 
tions over the incipient surface cyclone.’ 

(6) The surface low-pressure system moved out over 
water at the time of maximum normal diurnal convective 
activity as well as at the time of the large tropical secon- 
dary maximum diurnal] pressure fall. 

(c) The isallobaric conditions associated with the in- 
cipient storm may have been reinforced by those of the 
upper-air low pressure system as the latter moved west- 
— from the Atlantic over the southeastern United 

tes. 


MOVEMENT AND STEERING PRINCIPLES 


The steering principles ordinarily used in forecasting 
the direction of movement of tropical cyclones were not 
easily applied in the case of this storm, since both the field 


“Notes for Guidance of Hurricane Forecasters,” W. R. 
Stevens points out that t develo t of the surface circulation in cyclones forming 
in the southwestern portion of the of Mexico is preceded 48 to 72 hours by cyclonic 
circulation at 5,000 feet or higher. 
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of motion and the mean temperature conditions associ- ; out over the Atlantic. Consid 
ated with warm-tongue}steering (1) were in this instance © 
difficult to analyze. The presence north of the hurricane, 


of the cold-core low pressure system aloft, which had 


moved into the southeastern United States from the At- 


lantic Ocean, tended to complicate the upper-air analyses. 
The circulation of both the cold low and the hurricane 
extended to high elevations, and it was difficult, with only 
the rawin data from Miami and Havana available near 
the storm, to determine the appropriate steering level. 
Studies made subsequent to the storm’s occurrence indi- 
cate that it moved parallel to the winds circulating around 
the upper cold low to the north and not parallel to the 
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Ficure 1.—Path of the hurricane, October 6-9, 1946. 


axis of the trough extending from this upper low center to 
the hurricane vortex. arm-tongue steering patterns 
were not well defined in the mean temperatures between 
700 and 500 mb., because of the initial presence of a tongue 
of relatively cold air over the southern United States ap- 
parently associated with the cold low. This tongue of 
cold air receded slowly northward along the path of the 
hurricane. Because of its orientation, the axis of the 
warm tongue associated with the hurricane could not be 
lucated with assurance. 

The path of the storm following its development into 
@ major disturbance is shown in igure 1. The hurricane 
moved slowly northward at a speed of about 12 m. p. h., 
until it crossed Cuba. 4 It then began a gradual accelera- 
tion to 18 m. p. h.,*and this speed in turn increased 
sharply to about 33 m. p. h., when the storm moved in- 
land over Tampa. As it traveled northward into Georgia 
a strong high pressure system to the north arres 
this rapid motion. It then turned slowly eastward 
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the -strong wind 
movement at all elevations indicated ‘by. fawin 


tions * taken at Miami and Havana during its approach 
and passage, it is puzzling why the storm did not accelerate 
more rapidly northward before reaching the Florida pen- 


insula. Another apparently anomalous feature of the 


‘storm movement is the fact that the greatest filling oc- 


curred over water just prior to the greatest acceleration. 
As the storm passed inland and its speed of movement 
increased from 18 to 33 m: p. h;, the. filling popped 
abruptly and deepening at a slow rate ensued, as be 
discussed later. 


STRUCTURE OF THE STORM 


A number of regular and special radiosonde releases 
were made at stations under the influence of this hurri- 
cane. One instrument was released at Tampa at 0100 
E. S. T., October 8, while that station was in the eye of 
the storm, and a creditable record was obtained through- 
out the tropospheric column. This sounding, the other 
Tampa eye sounding taken during the passage of the 
similar, though more severe, hurricane of October 1944 
and the sounding data obtained from stations in each of 
the four quadrants of the 1946 storm permitted a more 
thoroughgoing examination of the thermal structure of 
hurricanes than had previously been possible. 

One means by which the distributions of pressure and 
temperature in tropical storm vortices may be studied is 
the pressure anomaly cross section, in which the anomaly 
is computed from a subtropical standard atmosphere base 


% Wind observations made by means of radio direction-finding equipment. 
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Figure 2.—Soundings made at Tampa during the approach and passage of the hurricane. 
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(2) instead of the U. S. Standard Atmosphere used in 
connection with altimeter corrections (3). Both s 
and time cross sections were constructed in the analysis 
of this 1946 storm. The principal features descri 
below were well marked on each type of cross section, 
despite the influence of diurnal] variations which may have 
been present in the time cross sections.‘ 

Figure 2 contains three soundings made at Tampa 
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during the approach and passage of the hurricane center. 
The sounding at 0100 E. S. T., was made approximately 
30 minutes after the lowest pressure was recorded and 
while the station was still in the somewhat poorly defined 
eye of the storm. Fi 3 a cross 
pressure anomaly for Tampa during the approach an 

passage of the storm, while Figure 4 shows the distribu- 
tion of temperature and relative humidity in time cross 
section form. 

Therma 


+ Previous experiences of the author in daily analyses of pressure anomaly cross sections l Structure.—Comparing the soundings shown 
to radiated that diurnal variation the cloudiness, teposphere in Figure 2, it would appear that the core of the storm is 
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decidedly warmer at all levels from the surface to approxi- 
mately 32,000 feet than the air columns at approximately 
160 and 340 miles from the center, and slightly colder 
thereabove. From Figure 4, however, it can be seen that 
the horizontal temperature gradients represented in 
Figure 2 by soundings in the eye of the storm and at 9 and 
12 hours datant from the eye are not truly representative 
of > gradients immediately adjacent to the 
eye. e sequence of 3-hourly soundings near the eye 
indicates that warmest temperatures occur along the 
axis of lowest ure from the surface to about 15,000 
feet, and in advance of this axis from 15,000 to 30,000 
feet. The low thus undergoes a transition from the warm- 
core type to the cold-core type in this mid-tropospheric 
region, This transition is also apparent in the pressure 
anomaly cross section of Figure 3. In this figure, the 
axis of the low pressure center appears to be truly vertical 
only in the lower troposphere up to 12,000 to 15,000 feet. 
In the layer from 15,000 to 20,000 feet, the low-pressure 
axis seems to be tilted slightly to the rear, or away from 
the direction of motion. At 25,000 feet the core is dis- 
placed 100 miles south of the surface center. 
Above this level the core assumes a forward inclination 
until at 40,000 feet it is located about 100 miles north of 
the surface center.’ The upper portion of the core seems 
to be associated in some way with an upper trough of 
low pressure located at some distance in advance of the 
storm vortex. The area between this trough and the 
lower storm vortex is ized by relatively high 
pressure and warm, dry air. A similar region of warm, 
dry air seems to be present at the rear of the storm 
iving the impression that the vortex may be surround 
oe an annular ring of such air, These features are vir- 
tually identical with those exhibited by the age 
made at Tampa during the approach and passage of the 
hurricane of October 1944. 

Airplane reconnaissance reports of the hurricane were 
examined carefully for significant temperature changes or 
trends. Because of frequent changes in elevation during 
the reconnaissance flights it was difficult in most instances 
to draw definite conclusions, but two flights did yield 
noteworthy information. 

On October 6, a plane entered the northwest quadrant 
of the hurricane and descended from 1,900 to 600 feet, 
over a distance of approximately 100 miles, without 
registering a change in temperature, The plane then 
remained at an altitude of 600 feet and entered the eye 
of the storm, circling to the position of lowest pressure. 
From a point at the very edge of the eye to the position 
of lowest pressure, the temperature rose 4° C. Con- 
versely, as the plane circled out of the eye into the north- 
east quadrant, the temperature decreased by an equal 
amount. At this time 
was reported to be vereneey 60 miles in diameter. 

Almost exactly 24 hours later, on October 7, another 
plane entered the eye at 500 feet and circled to the Parca 
of lowest pressure without recording any a able 
change in temperature. The temperature of the entire 
storm core at 500 feet was reported to be approximately 
the same as that measured the previous day at 600 feet 
and at the point of lowest pressure. 

Wind Structure—Two rawin reporting stations, Miami 
and Havana, obtained data extending consistently to 
rather tian the more secently developed direction-nding equipment. Tt was 
impossible, therefore, to determine the exact path of the balloon, or to state with assurance 
that it remained in the eye of the storm throughout the aight, or that it Jeft the eye at 
any one point. To this extent the verticals upon which data from each sounding 
have been plotted may not be truly so. Co uently, the tilt of the storm axis may be 
somewhat different from that here represented. It is not likely that deviation from 

would exceed the dis- 


vertical ascent during the 60 to 70 minutes required for the flight 
tance of the time axis separating adjacent 3-hourly soundings. 


e eye, though not well defined, 
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elevations during the progress of this storm. 
though several other stations took pilot balloon obser- 
vations as frequently as possible, these were mostly of 
short duration because of clouds at low elevations. Con- 
siderable wind information was contributed by the recon- 
naissance airplanes, but because of inconsistencies of wind 
speeds reported by airplanes reaching the same point in 
a storm sector within several hours of one another, it was 
felt that these reports were of greater value in ——— 
the storm center than in determining the variation o 
oe laterally from the center or 
eight. 

e following is a summary of observed wind variations 
in the hurricane vortex: As the storm approached Cuba, 
the Havana rawin observation indicated a slow decrease 
of wind speed with elevation up to 30,000 feet, with some 
increases in speed above that level. As the storm 
sppaenees Miami, which was never closer than 150 

iles to the center, the wind above 2,000 feet reached its 
maximum speed at about 6,000 feet; slowly decreased with 
elevation to about 10,000 feet; and gradually increased 
again with elevation. This variation was accompanied 
by a gradual veering from southeast to east up to 10,000 
feet and backing higher aloft to southwest at 30,000 
feet. As the storm moved away from Miami, the wind 
remained uniform to 15,000 feet, increasi slowly with 
elevation higher aloft. om 2,000-6,000 feet, the wind 
veered from south to southwest, then slowly backed 
above that level to south again at 25,000 fect. On 
October 7, an Army B-29 airplane left West Palm Beach, 
Fla., on a reconnaissance flight over the top of the hurri- 
cane weather. Approaching the storm center from an 
elevation of 30,000 feet, this airplane reported winds 
estimated to be “100 m. p. h., shifting rapidly.” 

Analysis of the high-level patterns was complicated b 
the presence north of the hurricane of the cold low whic 
had moved in over Georgia and the Carolinas from the 
Atlantic. The outermost closed isobars of this pressure 
system extended southward, enclosi the hurricane 
center at levels above 20,000 feet. At lower levels up to 
10,000 feet evidences persisted of the shear line previously 
mentioned, or the trough associated with the shear line. 
The result was that the outer isobars of the storm circu- 
Jation seemed to contain a slight wind discontinuity in the 
northeast quadrant. This ontinuity continued until 
the afternoon of October 7, when the storm circulation 
encompassed the entire Florida peninsula. 

After the storm crossed Cuba, strong cross-isobar flow 
toward lower pressure was noted at Florida stations in the 
forward quadrants. This flow was so pronounced during 
the morning of October 7, that the center seemed to be 
displaced much farther eastward than the pressure data 
would allow. The flow became more circular at midday 
and remained so until] late afternoon when winds at Florida 
stations directly ahead and to the left of the advancing 
storm center assumed an angle of more than 45 degrees 
to the isobars. Insofar as the available observations 
indicate, the winds in other quadrants were not directed 
across the isobars in an unusual manner. As the hurri- 
cane moved into the Florida peninsula at Tampa on the 
ee of October 7-8, the heaviest rainfal] occurred in the 
left front quadrant. This circumstance would imply that 
at low levels the greatest horizontal convergence must 
have occurred in the left front quadrant. The rainfall at 
stations in that quadrant amounted to 5~7 inches, most 
of which fell during heavy thunderstorms occurring 
several hours before the paar of the storm center. 

The band of winds of hurricane force around the storm 
center probably never exceeded 50 miles in width, although 
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winds of force extended outward several hundred 
miles in the northern semicircle of the storm, and the 
diameter of the storm circulation ranged up to 750 miles. 
As the storm moved inland on the Florida coast, a remark- 
able transition took place near its center. The central 
area of relative calm became poorly defined and apparently 
expanded to engulf virtually all of the area previously 
covered by the hurricane-force winds. ‘There was thus 
produced a poorly defined and relatively flat center of 
considerable diameter in which winds increased outward 
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any rather than abruptly, reaching gale force at a 
istance of 75-100 miles from the beintel lowest pressure. 


‘No station in Florida experienced surface winds in excess 
of 75 m. p. h.; few reported winds over 60 m. p. h., except 


in gusts; and the highest wind recorded at Tampa was 
47m. p.h. At the same time, no station seemed to ex- 
perience the type of calm usually characteristic of the 
eye of such a storm. Some stations reported winds 
gradually decreasing from 40-50 m. p. h. down to 15-20 
m. p. h. at the time of lowest pressure, then increasing, 
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Frovre 4.—T ime cross section showing the distribution of temperature and relative humidity. 
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ing low clouds, though 
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without even a relative calm. Other stations reported 
complete calm for as long as 1 hour, although none re- 
ported a rapid transition from near-hurricane-force winds 
to relative calm. As the storm moved across Florida, 
surface winds were in general considerably subgradient 
within 100 miles of the center. A short distance above 
the surface, however, there seemed to be little disruption 
of burricane-force winds near the center. At their times 
of lowest pressure, several stations reported rapidly mov- 
surface winds were only fresh. 
One observer stated that while small trees were being 
gently swayed at the peak of the storm, the tops of taller 
— = the same field were being violently twisted and 
eared. 

The sharp reduction of wind speed at the surface would 
be more easily understandable if rapid filling had followed 
the storm’s serie. 9 inland. Some preliminary filling did 
occur: the central pressure was reported by a reconnais- 
sance airplane as 978.7 mb., at 1630 E.S. T., on October 7; 
by Cortez Beach, as 980.4 mb., at 2230 E. S. T., on 
October 7; and by Tampa, as 986.8 mb., at 0030 E. S. T., 
on October 8. This tendency toward filling did not 
continue, however, but ceased abruptly when the center 
moved farther inland. Ocala, located about 90 miles 
north-northwest of Tampa, reported 986.1 mb., at 0315 
E. S. T., on October 8. view of these facts, the rapid 
dissipation of the band of hurricane-force winds as the 
storm moved inland remains one o1 its most unusual and 
puzzling features. 

Cloud Structure—An abundance of cloud data was 
obtained from ray yr reconnaissance, including the 
observations made by the B-29 airplane which took off 
from West Palm Beach on October 7, and flew over the 
storm at elevations ranging from 20,000 to 33,000 feet. 
Summarization and reconstruction of the data from 
numerous flights made into the storm revealed the follow- 
ing features which seem to be characteristic of this 
hurricane: 

(a) The cirrostratus and altostratus emerging from the 
storm apparently extended farthest in the direction of 
storm movement. On the western periphery of the storm 
the cirrostratus did not extend beyond the wall of low 
cloudiness. 

(6) The cirrostratus and altostratus cloudiness extend- 
ing ahead in the direction of storm movement merged into 
numerous squalls and shower activity 250 to 300 miles in 
advance of the storm center. Between this area of showers 
and the wall of nimbostratus which marked the region of 
intense storm circulation remarkably little lower cloudi- 
ness was present. The base of the cirrostratus and alto- 
stratus overcast over this area lowered in the direction 
of the storm center at the rate of appenuimantely) 2,000 
feet per 100 miles until it merged in the wall of nimbo- 
stratus sometimes referred to as the bar of the storm.’ 

(c) In the region of hurricane-force winds, ceilings 
remained well above 500 feet, and the ocean was obscured 
only in the heaviest rain. 

¢ It is of interest to note that the area of squalls ahead of the storm coincides with the 
: froughs sloft in at three other 


been observed in connection with similar anomaly least 
burricanes for which sufficient data were available. 
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(d) The eye of the storm was never cloudless, although 
lower cloudiness was seldom present in sufficient amounts 
to constitute a ceiling. The wall of clouds surrounding 
the eye was very nearly vertical, with varying covera 
of altostratus and cirrostratus over the top. While the 
storm was still Renee October 6, the eye was about 
60 miles in diameter. Winds did not diminish suddenly 
as the eye was entered, but gradually fell off from Beaufort 
force 7 at the outer fringes to force 1 at the point of 
lowest pressure. At this stage in the storm’s develop- 
ment there was no solid wall of Jow and middle clouds at 
the southern edge of the eye. eed scattered low fracto- 
stratus clouds were reported visible southward of the 
southern edge of the eye. On October 7, airplane reports 
described a solid wall of low clouds surrounding a well- 
defined eye, considerably smaller than reported on the 
previous day. After penis over Cuba the eye became 
ye in the direction of movement. This fact was 
verified by actual reconnaissance and by radar measure- 
ments. 

(e) Reports from the B-29 airplane flight on October 
7, indicate that cumulonimbus towers rose well above 
the ceiling of the plane near the outer edge of the eye of 
the storm, with the tops of the clouds forming the overcast 
in the eve near 20,000 feet. The plane encountered some 
icing at 20,000 feet in the active storm circulation. No 
heavy or dangerous turbulence was encountered at any 
time during the B-29 airplane flight, although a noticeable 
transition into smoother air was detectable as the plane 
posted over the eye. The surface center was easily 

ocated by radar from flight level near 30,000 feet. Navi- 

gation was rendered difficult by extreme radio interfer- 
ence from precipitation static, and all radio direction- 
finding aids, including Loran, proved ineffective near the 
storm center. It was impossible to maintain radio con- 
tact with ground stations. 
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RIVER STAGES AND FLOODS FOR APRIL 1947. 
C. R. Jorpan 

Precipitation was above normal during April over 
most of the eastern half of the United States. There 
was also an area of above-normal precipitation covering 
eastern Washington and northern Idaho, and a narrow 
belt extending through central Nevada, northwestern 
Utah, and western oming. The greatest departures 
from normal were in Nebraska, Kansas, Iowa, northern 
Illinois, and southern Michigan, where more than twice 
the usual amounts were recorded. It was drier than 
usual in most of Tennessee, North Carolina, Virginia, 
and West bie! gg and in the western part of the country, 
except for the two areas previously mentioned. Less 
than half the normal amounts fell over a broad strip 
from southern Texas to southern California, and no 
precipitation occurred in southwestern Arizona and 
southeastern California. 

Damaging floods occurred from. northern Illinois to 
western New York and northern Pennsylvania as a 
result of heavy yroctespion, augmented somewhat by 
melting snow. The greatest overflow since 1904 occurred 
in southern Michigan. Run-off was excessive over a 
broad strip of the Central Valley region from North 
Dakota and Minnesota to the central Gulf region, and 
considerable flooding occurred in many streams. 

Drought conditions continued in the Far Southwest. 

Hudson Bay drainage.—Considerable damage ac- 
companied the annual break-up of the Red River of the 
North, below Fargo, N. Dak. The crest of the river at 
Grand Forks, N. Dak., exceeded that of the 1943 flood 
but was considerably below the record stage of 1897. 

Great Lokes floods in Michigan 
occurred as a result of heavy rains on above-normal snow 
cover. The heavy rains fell in two distinct storm periods, 
April 1-2 and April 4-6. 

Moderate rain over southern Michigan on April 1 and 
2, raised river levels to near-flood stage, and in a few 
streams, including the Red Cedar River, to slightly above 
flood stage. The streams were still high and just begin- 
ning to recede when general rains began again on the 
4th and continued through the 5th and 6th. These 
rains reached heavy proportions, generally ranging from 
2 to 3 inches over southern Michigan and reaching as 
much as 4 inches in some areas. In consequence, all 
streams over the affected region rose steadily, culminating 
in the greatest overflow in southern Michigan since the 
great flood of 1904. The floods rank among the worst 
of record in the Mount Clemens, Flint, Williamston 
East Lansing, Lansing, Grand Rapids, Battle Creek and 
Kalamazoo areas, and doubtless in many other localities. 
Devastation was widespread and estimated d 
reached into millions of dollars. A tabulation of crest 
stages at numerous stations as compared with the previous 
highest stages of record follows: 


TaBLE 1.—Crests of 1947 floods as semanas with previous highest 


stages of recor 
April 1947 Prior to 1947 
River and station Flood |_—St 
Stage!| Date | Stage Date 
ar: 
Williamston, Mich_....-...-.. 7] 12.0 6 9.3 | Feb. 14, 1938. 
ast 8 12.3 7 12.0 15, 1 
G 
Eaton Rapids, Mich.......... 6 9.1 6 8.8 . 14, 
Diamondale, Mich...........- 7 8.0 6 6.9 3,1 
ll 16.9 7 16.7 | Mar. 15, 1918. 
Grand ~~ ae ll 12.0 7 11.9 | Feb. 16, 1918. 
Grand Rap "J -e 15 17.6 9 18.5 | Jan. 24, 1 
Shiawassee: Owosso, Mich_-....-.- 7 10.3 6 9.0 | Mar. 17, 1942. 
Flint: Flint, Mich. .......2....... ll 16.3 6 11.2 | Feb. 13-14, 1938. 
Cass: Vassar, Mich. 127.8 10.0] Mar. 18, 1942. 
w: Saginaw, 19| 2.0 8 2% 3 Mar. 31, 1916. 
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The St. River at Decatur, Ind., and the St. 
Joseph River at Montpelier, Ohio, exceeded flood stage 
during the month. 

Atlantic Slope drainage-——Flood stages were reached 
on many streams from Maine to Georgia but in general 
there was no severe or extensive overflow. The North- 
east was fortunate again this year in having a heavy 
show cover melt gradually and move downstream without 
damaging stages or severe ice trouble. 

Local floods in the upper Susquehanna River Basin 
on Phe 5 caused considerable damage in some areas. 
Flooding occurred in the lower portions of Wellsboro, Pa., 
and cities and towns in the Lackawanna River Valley. 
In the period April 1-5, 2 inches of rain fell in the Sus- 

uehanna drainage above Towanda, Pa., and 2.7 inches 
rom Towanda to Wilkes-Barre, Pa. The Susquehanna 
and most of its tributaries at and above Wilkes-Barre 
exceeded flood stage but caused little or no damage in the 
main rivers. 

East Gulf of Mezico drainage—The Choctawhatchee 
River exceeded flood stage slightly on two occasions during 
the month. 

Two periods of flood stages were also experienced on 
the Lower Tombigbee River and one period on the Upper 
Tombigbee River. Substantial rises were recorded on 
the Warrior River, but no flood st were reached. 
The Alabama River was above flood stage at Millers 
Ferry, Ala., from the 18th to the 22d. 

Locally, heavy rains fell over the Pearl River Basin 
on several occasions during the first halt of April. Flood 
stages were reached in the upper portions of the stream 
near the middle of the month, and from Jackson, Miss., 
to Pearl River, La., the river was above flood stage most 
of the month. It remained above flood stage at the 

inning of May. Dam was not great, and losses 
were limited mostly to lumbering operations in the river 
swamps and to loss of wages in those areas. Some damage 
to roads and bridges resulted from the flood waters. 

Mississippi Basin.—Light overflow occurred at many 
points throughout the Mississippi Valley. Record-break- 
ing floods occurred on April 5-7, in the head waters of the 

egheny River in Pennsylvania and New York. 

Moderate flood stages were reached on the Mississippi 
River from Muscatine, Iowa, to below the mouth of the 
Ohio River. Flood stages were also exceeded in the 
lower portions of the Missouri, Arkansas, and Ohio 
Rivers as well as in many smaller tributaries. Overflow 
was generally not severe. 

Severe local flooding occurred in the headwaters of the 
Allegheny River in northwestern Pennsylvania and 
western New York. The flooding resulted from 2 to 5 
inches of rain accompanied by — snow. The 
Allegheny River at Warren, Pa., exceed the previous 
maximum stage of record that occurred in 1913 by al- 
most 2 feet. The main street of Bradford, Pa., was 
covered by 6 feet or more of water, and much of the city 
of Meadville, Pa., was also flooded. Damage was esti- 
mated at more than a million dollars. 


Local flooding did considerable damage in Carroll and 


‘Holmes Counties, Miss., as a result of heavy showers, 


averaging between 6 and 7 inches, which fell over 
most of Carroll and Holmes counties between | and 4 
a. m., on the 11th. Many bridges were destroyed and 
considerable damage was done to flood control works. 
West Gulf of Merico drainage-—Flood stages were ex- 
ceeded slightly during the month at a few stations in 
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FLOOD STAGE REPORT FOR APRIL 1947 mp FLOOD STAGE REPORT FOR APRIL 1947—Continued 
[All dates in April unless otherwise specified] a 
Above flood Crest hove Crest 1 
River and station : River and station 
EAST GULF OF MEXICO DRAINAGE—Con. 
HUDSON BAY DRAINAGE Feet : Feet, 
ook: Red of North: Feet Feet 4 
Moorhead, Pascagoula: Merrill, 22 
Grend NP Bogue Chitto: Franklinton, La........... 1 6] 152 
PR Edinburg, 4 19} 21.9 16 
5 120 Monticello, Miss 15 @ 20.9 16 
4 
Eaton Rapids, Mich 2 1 8 Pear! River, La... 12 1 16.0 16 
21 6 10} 28.6 7 Upper Mississippi Basin 
15 6 12 8.5 ul we 8 
Lake Huron Zumbro: Phellman, 85 361 6 
Shinwasse: Owosso, Mich............----- 7 4 10.3 © 
| Saginaw: Saginaw, 19 7 10| 198 8 ite 
5 7) 19.4 6 
Lake Erie Eddyville, Towa. 15 11 15| 18.4 12 
| St. Joseph: Montpelier, 10 20 a2} 11.4 2 
| ATLANTIC SLOPE DRAINAGE . 13 6 8} 21.2 6 
13| 22.9 6 
| Merrimack: 7 { 2 25| 18.0 22 
Franklin Junction, N. H......-...-..- 14 13 13} 140 13 18 . 16| 20.0 10 
Bow, 5.5 14 14 5.5 14 14 7 17.9 11 
onnecticut: 14 7 17.7 14-16 
| South Newbury, Vt--.............---. 22 13 15 24.2 13 
Montages City, 12 14] 31.3 13 22 4 13.0 
Holyoke, 9 13 93 13 { 25 2| 24.0 
Lackawaxen: 9 5 5 10.0 5 Gordons Ferry, 13 12 27 13.9 17 
| Unadilla: Rockdale, N. 11 7 10.2 7 Muscatine, 15 20 25/ 15.6 2B 
Tioughnioga: Whitney Point, N. 12 5 ll 14.0 15 26 13.5 B 
ne Chenango: 1 7| 12.2 1 
Binghampton, N. 16 5 6} 18.0 6 22 2 12.0 22 
| Chemung: 25 27 12.1 25-27 
12 5 16.0 6 M 12 19} 30.8 18 
12 6 7] 18.0 6 St. Louis, Mo... 30 { ¢ 34.4 
neon N. ¥ 12 3 15 16.4 | 6 vor 1 
ainbridge, N. issouri 
nghamton, N. 10 12 22.4 ll 
14 4 20.8 6 Solomon: Beloit, 18 { @ 21.1 30 
16 5 7 10.6 6 Republican: Clay Center, 15 10 ll 17.4 10 
22 6 7| 24.8 7 ‘Little Blue: 
20 7 7) 20.0 7 9 10 10 9.2 10 
James: Columbia, 10 3 3 10.3 3 10 16.3 12 
Roanoke: Williamston, N. C 10 21 25] 10.5 22 Big Blue: 
Neuse: Goldsboro, N. C........... 14 18 20 14.4 19 18 10 ll 22.2 ll 
Cape Fear: Lock No. 2, Elizabethtown, Blue Rapids, Kans...._...........__-- 20 10 12 2.4 12 
7 ia Pee Dee: Mars Bluff Bridge, 8. C 17 17 22] 18.2 19 
Black: Kingstree, 8. 12 18 123 19 Manhattan, 17 12| 19.4 11 
| Edisto: Orangeburg, 8. G_............... 7 13 23| 82 18 Wamego, Kans.................-...... 16 12 12| 16:4 12 
Savannah: Butler Creek, Ga.............. 21 16 16| 21.3 16 LeCompton, Kans........-.-..-...... 17 11 11} 17.1 il 
| ite 1" 17 is M 5 
cmulgee: ville, Ga 20 5 6 23.1 
| Oconee: Milledgeville, Ga_...............- 20 15 15 20.0 15 4 8 30.7 6 
Altamaha: Chillicothe, 18 ll 13 26.4 
| de 1 128 45 221 21 
| 1} Brunswick, M 12 5 18| 20.7 9 
Piney Bluff, Ga- 17 18 2 | 19.0 22 21 13.8 2 
Pottawatomie: Garnett, 26 5 5| 2.8 5 
Flint: Albany, 20 17 17| 22.5 17 
Choctawhatehes: Caryville, nt 21} 13.1 8 Oswatomie, 28 
40 18 LaCygne, Kans 25 5 13| 300] 7-8 
14 19) 30.8) 16-17 Trading Post, Kans................... 24 5 19| 27.0 
Aberdeen, Miss....... 34 13 17| 37.3 13 Osceola, 22 12 20) 25.4 
Columbus, Miss... 20 15 16] 20.4 15 25 23] 28.0 
Gainesville, Ala... 15 48.4 | 21-22 Werssw, Mo 31 = 
Lock No. 3 38 {. ®) 53.3 25 2| 618 
Lock No. 2. 6 14 2! bao" 2 See footnotes at end of table. 
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FLOOD STAGE REPORT FOR ARRIL 1947—Continued 


Above fiobd stages! Crest 


Above flood Gens 
River and station on River and station as 
From—| To— | Stage | Date From—j| To— | Stage | Date 
Missouri Basin—Continued Arkansas Basin—Continued pur pe 
ontinued Feat Feet 1 ll 17. 
St. Thomas, Mo 23 16 17] 23.0] 16,17 Ninnescah: Peck, 17 { 
23; 29.8 28 Walnut: Winfield, 23 13 31.0 14 
Jerome, Mo 15 25 23) 23.4 Reap Fork: Dewar, Okia- 18 » 20.6 22 
: arron: Perkins, Okla.................. 
Nebraska City, 15 10 12 16.2 11 38 { 
5 8} 23.2 6 Neosho i 22 12 15} 23.0 12 
Lexington, 22 { 15| 23.9 13 7 17| 304 3 
18 5 15| 21.8 13 5 5| 41 5 
21 6 17| 25.5 11 2B 11 23.2 ul 
Jefferson City, Mo 2B 25.8 18 253 13 
Hermann, 31 { 25 26.3 26 15 19:1 18 
24 4 | 25.4 19 
10 5 9| 158 7 Oswego, Kans...............-.-------- 17 12 21} 21.8) 19-20 
14 5 17.0 5 26 185 26 
North Canadian: Yukon, Okla............ n me 18 
. 25 7 7 26.3 7 Poteau; Poteau, Okla..................... 21 ll 14 27.0 12 
Allegheny, Pa......-------------- 9 6 6 10.8 6 Fouche La Faye: Perryville, Ark......... 2 
rcleville, Ohio....... 14 22 22; 142 22 : 
22 41 183 22 14 1b 143 15 
Piketon, Obio......-.--.-------------- { 27 23| 156 28 Arkansas City, Kans.................. 16 12 17| 0.2 15 
Rough: Dundee, Ky 25 17 27.4 19 R Ox @- 16 19.4 16 
Lock No. 4, Wood 33 18 19| 33.7 15 19| 264 16 
‘Anderson, Ind... 10 26 2% | 10.7 26 Fort Smith, 22 16 20 | 25.4 17 
18 12 14| 20.0 13 z| ® 25.2 30 
Elliston, Ind 21.6 2B 25.4 17 
19} 180] 13-14 Van Buren, 2 { 4.9 n 
Wests: Seymour, Ind 14 27 23; 145 27 22 { 17 ° 
ll 21; 188] 15-16 
Petersburg, Ind 16 26 9 19.7 29 Red Basin 
Hazleton, 16 9 20.6 30 
a 
abash, 12 30 15.8 30 38 “4 384 18 
18 13 11-4 18 2 17 24.7 19 
2B 23} 161 28 St. Francis: 
30 16.7 30 Pek. 34 2} 227] 14-15 
Terre Haute, Ind........-------------- 14 26 14.2] 27,30 26 23.1} 28-30 
Vincennes, Ind 14 26 15.7 30 St. Francis, Ark..............-.-.....- 18 15 19.7} 19-20 
Mt. Carmel, Ill_. 17 19.3 30  Tallahatchie: Swan Lake, 6 15 23 | 27.8 18 
New Harmony, 15 30 15.0 30 35 18 24 35.7 
33 14 17| 33.7 15 New Madrid, 34 13 37.5 | 20-21 
Leek No.3, Pords Ferry 13 2 35.9 15-18 Caruthersville, 32 14 & 35.8] 21-22 
Dam No. TOOK 0: 
Dem He, 53, Mound City, Atchafalaya Basin 
rer Atchafalaya: Atchafalaya, La............. 25 26.4 | 20-30 
WEST GULF OF MEXICO DRAINAGE 
16 13 13] 1638 13 Whiskey Chitto: Mittie, La.............. 15 12 4} 12.9 12 
2B 16 1 1] 16.0 1 
‘oe 10 16 18] 11.6 17 
% 25.3 30 2B 19 | 33.4 16 
40 22) 40.9 
4 26 | 244 
21 16 | 213 16 
ll ll 19.3 ll 
Sedgwick, Kans. --| { 13 21 13 
Ripley, Kans. u 4 14{ 13.3 14 4 Continued at end of month. 
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CLIMATOLOGICAL DATA FOR APRIL 1947 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
(For description of tables and charts, see Review, January 1943, p. 15] 


In the following table are given for the various sections 
of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the sta- 
tions reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest 
and least total precipitation; and other data as indicated 
by the several headings. 

The mean temperature for each section, the highest and 


lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all 
trustworthy records available. 
The mean departures from normal temperatures and 
recipitation are based only on records from stations that 
ve 10 or more years of observations. Of course, the 
number of such records is smaller than the total number 
of stations. 


Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
°F. °F. In. | In. 
+2. 5; 92} Valley 6. 82} +2. 19 
2) Welltom............... 103} 116) 8 “04 —.62 
+.3| Hot Springs..........- 89} 6) Lead Hill 26 5.74) +.71 
+1.8 i E 67; —. 99 
Taylor Park 1.55] —. 26 
+44 5.05] +2. 12 
+2.9 5. 22] +1. 34 
+.1 Island Park Dam... 1.17] —.26 
—.4 6. 42) +2. 80 
+.1 7.03] +3. 40 
—2.0 i 5.06) +2. 44 
Kan: —2.3 4. 67) +1. 96 
Kentucky.......... +1.5 1 4.84] +. 86 
Louisiana. ......... +1.2 1 6. 86) +2. 16 
Maryland-Dela- +2.2 2.74) —.74 
ware, 
Michigan —2.2 4. 85| +2. 46 40 
Minnesota... —3.8 3.40} +1. 28 84 
Mississi +11 1 7. 89) +2. 99 76 
Missour 17|| 6.78) +2. 70 28 
ontana -.1 —.14 84 
Nebraska.......... —2.4 7i| 2. +.35} 7.08 
Nevada. +1.6 4 -65| —.14| 2.33 
New —1.4| Waterbury, Conn_---- 3.54) +.20) Hatchville, Mass__.... 7. 20) Essex Junction, Vt....| .75 
New Jersey. ....... +.8} 4.33] +.72] 6. 58| Pemberton_....... 
New Mexico. —1,2| 16}; —.47| Lake 3.08) 13 -00 
New —.7| Port 4.08] +1. 06 8.07| Ticonderoga........-.- 1,14 
North Carolina... - +2.9| High 17|| 3.44) —.14 6.94; Waterville. 1.56 
North Dakota_-__-- v1.7] 1.48] +.06 4.11} Hansboro 
Oklahoma._........ 6.87) +3. 31 11.91) Kenton 
+1.1| Lake Creek. _........- 1.84, —.14 7.96} Fremont 
Pennsylvania. ____- +.5| 3.86) +.44 8.88] Hyndman 
South Carolina. ___- +3.0) Laurens______ 4.38] +1. 10} 7.91| MeCormick__ 
South Dakota..__.. —2.8} Longvalley__. 2.20) +.24 5.74) Redig 
‘enmessee.......... +1.9) 3 stations.____ 118]| 4.17) —.22 7.38) 1,62 
+1.3} 2.51) +.05 11, 28 05 
West Virginia._.... +3.8} Charleston............ 1 2.11} —1.38 3.60) Moorefield 1,17 
—2.2} 3.91] +1.39) 6.86} Rib 2. 60 
Alaska (March).... +2.2 Te Point Light Sta- 2.21; +.36) Little Port Walter....} 27.68) 3 T 
on 
4.58} —3.82) 26.00) 11 statioms._..........- -00 
+1.0) U 2.67; —1.18| Toro Negro Reservoir_| 9.54) Santa Isabel...........| .25 


AS: 
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1 Other dates also. 
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See footnotes at 


Elevation of |” | : 
District and § | 
> 
= | 
: | 
| A | 
| 
°F. | 
20) 29 16 3 | 
6| 20 . 99 0 
19} 1 78 0 
16| 22 0 
20| 4 65 0 
30| 28 24 0 
25) 1 2 
| 32) 4 81 1 ge 
41 i 
23) 1 . 66 1 ot 
55| 25) 02 i 
61 650; 32 . 04 i 
4 576| 34 88 5 : 
34] 1 453) 38 88 i 
22 354) 41 1 
33) 1 4 1 
30| 28 3 
4 481; 42 27 i 
33) 1 1 
37| 1 302) 64 2 
37| 4 255| 42 13 2 
1 246) 48 -80 2 
33) 18 244) 44 09 
40} 1 48 1 
18 103} 49 4 
32| 18 48 2 
46) 28 56 34 3 ot 
37; 1 | 50 . 95 5 
42) 1 56 4 
52| 18 | 58 61 6 
43| 18 54 22 4 
38] 18 48 2 
42) 18 54 . 05 6 
52| 19 64 48) 1 7 
72| 17 70 46) § 1 
86 61 1 U 66) 7 
74| 39) 18 50 53) 2 
78| 41) 18 7 
76| 18 64 B43, 9 
| 76| 18 15) 62 6 
76| 36| 18 b| B. 20) 1 7 
5 74| 37| 18 82 1 8 
78| 47) 18 61 B. 83) 1 8 
D2 75| 45) 18 37| 587 1 5 2 
57) 75| 39) 18 66| 56 1.81) 10 
2 75| 47| 17 b} 2.83) 1 9 
50) 78 64 6 
77| 41 17 17} 1 10 
73} 35) 1 144) 50 1.29) 1 
72| 38) 17 48 2.28) 1 8 
76| 39) 17 86 1.38) 1 4 
83| 48) 6 66 3 
80} 14 22] 64 84) 3 
76} 36) 1 95) 54 41) 1 8 
76} 37) 17 104| 52 1.10) 1 7 
73| 652) 17 64 4 
78| 43) 17 60 60} 1 4 
41/1 54 .87| 1 2 
77| 17 16) 62 1.57) 3 
17 61 72 . 1 
: 
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109} 72 97 
146| 48] 70 94 
96| 46] 75 
“74 
433| 42) 76 56 
a. 380| 44] 77 58 
77 
| 41] 78] 96 
| 
65) 
| 4 19 
0 28 
97 
ere 4 08 
| 80 
2 

75 

867| 29) 76 65) 
584) 34) 73 88 
633| 72 62 
ins 26 73 43 
956| 26| 77 33 
37| 74 08 
06 
05 

74 
767| 80 25 
708} 32) 78 47 
760} 29) 70 17 
95| 31) 78 50 
29) 67 06 
75 
33] 73 40 
663) 34) 76 79 
617| 36) 76 87 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS FOR APRIL 1947—Continued 
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Store | Ft. | Ft.| Ft. 


Denver 


Oklahoma City ?.. 


Abilene !......... 
Amarilio !......... 


SOUTHERN SLOPE 


Roswell. ......... 
Albu 
lags 


Mucson 


Phoenix #__........ 


PLATEAU 
alla Walla....... 


kane !_........j1, 


NORTHERN 


Pocatello 


Grand Junction !_./4, 
Red Bluff !.._..... 


Eureka............ 


table are city office records. 


ty records, other data from airport. 


ion from oi 


Nore.—Except as indicated by notes !, ’, 4, and data in 


Temperature and precipitet 


office records. 
taken bibourly. 


Bethel_............ 


69 2 
station | 
| @ 
In. | In. 
Pueblo 125 .O 
Concordia....... 
Dodge City !___. 
6.4) 
.0 
| oO : 
MIDDLE PLATEAU 
Winnemucesa..... 1. 
Salt Lake City > BS 
3 
Ty 1 
7] .@ 1 
tre 
0 
Ti 1 
1 : 
0 
0 
.0} 2 iss 
San Francisco -O P 
Sours Paciric 
Fresno 
ALASKA 
1 T 
Juneau 
1. 6/32. 1 
Barrow..........- » 
Ketchikan........ "417.0 
McGrath......... 2. T 
Northway.......- 
Data ave Pressure (adjusted to old city elevation), temperature, and bygrometric dsta from 
? Barometric data (adjusted to old city clevation) and hygrometric data from airport; airport; otherwise city office records. ) : 
* Observe 
744415—47——2 
4 
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SEVERE LOCAL STORMS FOR APRIL 1947 


[The table hereunder contains such data as have been received concerning severe local storms that occurred during the month, A revised list will appear in the United States 
Meteorolozical Yearbook] 


Width | Loss| Value of 
Place Date Time of path,| of J nm ome Character of storm Remarks | 
yards | life royed 
Miss., northern $10,000 | High wind and rain.| Trees uprooted; roofs blown off; signs down; highways damaged. 
and eastern sections. 
and 2 | 7:48 p, m...... 02 395. | Chief damage to buildings and automobiles; small crop loss. 
al] County, Tex. 
Gettysburg, Pa..........-.-. 2 | 10:15-10:30 p. Thunderstorm. Several buildings burned; utility lines out of service. Balls of red fire 
. seen in air and on ground, some appearing to roll through walls of a 
house. A 4-strand wire fence completely burned away. Trees 
shattered to splinters and rocks split and thrown in air. Path 1 
mile long; damage not estimated. 
Climax to Neal, Kans. .....- 4 | 2:30-5:30 p.m _j......---].----- 10,000 | 2 hailstorms......... In Climax, hailstones were as large as turkey eggs and lemons, Many 
windows broken and roofs damaged. Path 15 miles long. 
Erick, Okla., vicinity 4 4p. m_........ 2,500 | Wind and bail. Damage to roofs and windows; path 10 miles long. 
Covington, 4 | 4:30 p. §,000 | Damage principally to roofs and windows. 
Okla., north- 4 | 530 p, 2,500 | Hail and 1 person injured; damage to homes and ofl 
centra: rtion. 
t 0 1,000 | Tornado and hail__.} Storm covered small area; path narrow. 
Vicinities of. 
Ramona, Okla., vicinity of. 4] 10 p. m....-... 880 5, 000 Beery rain and | Node available, 
wind. 
Carnegie to Ft. Cobb, Okla.. Se ele Be ae 0 5,000 | Tornado-___--......- Path 15 miles long, from 2 miles south of Carnegie to 4 miles north of 
" Ft. Cobb; no details available. 
Wister, Okla., south of. 1100 4 50,750 Storm moved northeastward into the vicinity of Poteau, Ark., where 8 
persons were injured. 
ae 2) 100, 000 Utility lines broken at scattered points, as winds reaching 75 m. p. bh. 
swept across the area for nearly 8 hours Saturday night: service almost 
fully restored by Monday. Street department expected to be 8-10 
days clearing mud and debris in eastern section of city and clearing 
storm drains, clogged by week’s heavy rains. 2 boys drowned when 
their boat overturned. Winds from west and southwest, 57 m. p. h., 
broke windows, blew down trees, and damaged p'anes at Moline 
Airport, and Cram Field, Davenport, Iowa. Cornice of hotel ripped 
are fell to sidewalk. Woman cut on shoulder by falling glass from 
el. 
Cincinnati, Ohio. ..| Thunderstorm. ..-... 2 persons injured; several houses unroofed. 
Wisconsin, southeastern 5-6 | P. m. of 5th- }|.........)--.... 5, 500 | Straight-line wind...| Power and transmission lines and poles down; trees blown over: signs 
counties. a. m. of 6th. down and minor damage to buildings over wide areas; dammage not 
estimated. 3 airplanes wrecked or damaged at Milwaukee: loss, 
,500. Maximum wind at Milwaukee, 60 m. p. b., from southwest 
at 8:34 p. m., of the 5th. 
Minnesota, northern coun- IPG bi cndkoache. ochiiabectidecdieidboabepced Sleet, snow, and | Number of poles and wires down; some damace to trees; roof of old 
ties. winds. grain clevator in Duluth damaged. Roads blocked by drifts. 
Kaufman, Tex........ ode 50,000 | Hail... ............- Young crops cut down. 
White Deer, Glazier, and © (Samm. M...4.1..424 66} 1,505,000 | Tornado---...--...-.- Length of path at White Deer, 250 yds.; at Glazier, 600 yds.; at Higgins, 
Higgins, Tex. 2,640 yds. Along path in Texas, 66 persons killed, 201 injured. 
Ellis, Woodward, and 9 | 8-10 p. m_-.....]...... .--| 101] 8,022,750 }..... a ee Considered worst tornado that ever occurred in Oklahoma. Texas, 
Woods Counties, Okla. Oklahoma, and Kansas were in 22!-mile path trom White Deer, Tex., 
to St. Leo, Kans. Largest city, Woodward, Okla., suffered major 
loss of life and property damage. Tornado followed northeasterly 
path 101 miles in Oklahoma, entering Ellis County ahout 8 p. m., 
after demolishing Higgins, Tex. From Ellis County it moved into 
Woodward County, striking the town of Woodward at &:43 p. m., 
destroying much of northwestern half of city. Continued through 
Woodward and Woods counties, leaving State near Hardtner, Kans., 
about 10:00 p.m. Storm moved forward about 42m. p.h. Width 
¥ penaans 1.5 miles at Higgins; 1.8 miles at Woodward; 1 mile in Woods 
‘ounty. 
Red Cross estimates are as follows: 
Woodward County: 95 killed; 723 injured; 430 homes destroyed, 
650 damaged; 925 other buildings destroyed, 775 damaged. 
Woods County: 0 killed; 17 injured; 2£ homes destroyed, 20 dam- 
aged; 110 other buildings destroyed, 90 
Ellis County: 6 killed; 42 injured; 52 homes destroyed, 133 dam 
aged; 223 other buildings destroyed, 107 damaged. 
ay: losses, estimated by county acents: Town of Woodward 
and Woodward County, $6,608,750; Ellis County, $1,264,000; 
Woods County, $150,000. 
Meade and Fowler, Kans., 9 | 8:15-9:15 p. m.. 440 0 225, 000 |..... Pe Se No injuries veporeee Farm property damaged: path 35 miles long, 
vicinities of. ending 5 miles south, 12 miles east of Dodge City. 
Barber and Kingman Coun- 9 | 10-10:30 p. m_- 11 0 200, 000 |... _ oe ee Continuation of pe of tornado that struck Woodward, Okla. Docu- 
ties, Kans. ments from Oklahoma were dropped along storm path in Kansas. 
Tornado crossed Kansas line at 10 p. m., west of Hardtner, passing 
through western edge; it passed through Gerlane and northwest odes 
of Nashville. It seemed to dissipate after doing some damage in St. 
Leo, 6 miles north of Nashville, at about 11 P- m. Chief d e to 
farm buildings, livestock, and wire lines. In Gerlane no ding 
escaped without damage. Tornado occurred in connection with a 
general windstorm in the two counties. Path 40 miles long. 
arvey. McPherson, and 10 | About la. 500,000 | Violent Windstorms Spproaching tornadic violence covered most of Harvey 
Marion Counties, Kans., and Marion Counties and eastern portion of McPherson ane A 
western portions. - ra a Great number of commercial buildings damaged 
ewton. 
Marion and Chase Counties, 8) | 1¢6.M@i.2...; ‘i 830 0 50,000 | Tornado-............ Path extended from near northern line of Harvey County, pening a 
Kans. short distance north of Peabody and Florence, and en Chase 
County; path 36 miles long. 
Harveyville to Auburn, 10 | 2:330a.m-_-.__.. 220 0 25,000 |..... Ee eee Path began 444 miles southwest of Harveyville, passing within 600 
Kans., and vicinities. feet of town. Damage chietiy to barns, sheds, and to cattle killed 
pp barn collapsed. damage occurred about 2 miles east 
of Auburn. 
Antelope to Burdick, Kans., 10 | 1:30-2 p. Some damage in Burdick; some farm property damage; much damage to 
vieinities of. utilities. 2 injured; path 20 miles Amount of damage 
not estimated. ; 
Gollad, Tex: 10 | 8:42 p. m__.... Chief damage to buildings and automobiles; simall loss in livestock, 
poultry, and crops. 


_ See.footnote at end of table. 
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Time 


Width 
of path, 
yards 


Loss 
of 
life 


Value of 
yed 


Character of storm 


lope Grove, Va., vicinity 


Haskell County, Kans_...... 


Sumner County, Ga., ex- 
treme northeast. 


Houston County, Ga., cen- 
tral portion. 


Powell Park, Colo........... 
Madisonville, 


Pilger, Nebr., and vicinity__. 
Madera County, Calif., 
southwestern portions. 


Wray, Colo., and vicinity... 


Thomas and Sheridan Coun- 
Kans, 


Colby, Kans., 2 miles east... 


Nebr., vicinity 


Cheyenne to Laramie, Wyo-. 


Okla., northwest 
Southeastern Kaufman 
eastern Van 


Counties, Okla. 
Dillon, 8. C., 3 miles east... 


Fairmont, N. C............-| 


6:50-6:58 p.m... 


100 0 


100 0 


Midnight-1 a. 
5:15-5:45 


5:15-6 p. m___- 


9:10 p. m 


Near mid- |. 
ht. 


8:15 p. m. 


9:30-11:30 p. m 


10, 000 


1,000 


Tornadic winds. 


Heavy hail_......... 
Tornado and heavy 
hail. 


Tornado, wind, and 
hail. 


Thunderstorm, elec- 
trical, small tor- 
nado, and hail. 


High wind and hail 
Thunderstor 
hea rain, 


Heavy 


High wind and hail. 


Roof torn from one dwelling and windows broken in all but one room; 
back portion of house twisted away {rom main portion; concrete 
foundation cracked; large tree uprooted, and outbuildings completely 
demolished, A frail structure only a few hundred yards away 
undamaged. Funnel cloud not observed, 

Storm extended diagonally across county through Satanta. Chief 
damage to windows and roofs, Hailstones up to size of eggs, but too 
early in season for much crop damage. 

Main force of storm in and around Andersonville National Ceme 
Storm came from southwest, lifting soon after reaching Andersonv 
to severe damage to S 25 houses. Charoh demolished and 

vy losses to buildings of chemical —_—— Numerous trees 
pa oe A or blown down; wires down. Crop loss negligible to 
era 


| Possibly same storm that struck Andersonville. Storm came from 


southwest and struck small area 2 — south of ye Moderate 
to heavy damage to 8 residences, 5 barns, and numerous small 

7 cattle ki by lightn 

2 homes damaged; barn fruit and pecan trees uprooted or 
tops broken off; commercially aml vegetables and flowers anak 
Path about 1,000 Spee panty Syst movement of the storm from south 
to north. in livestock, $60; damage to buildings, 


$800. 
or unroofed. Insignificant hail damage, as 
Hall, 1 ineh in size, knocked leaves off and broke canes 
vines. Leaves and fruit from trees in orchards, and teaves of aifatte 
gos and young cotton and melon plants, taken off; grain shattered. 
o damage to livestock and buildings. 
One of worst storms in many years. 6.60 inches of rain recor 
Many persons forced to leave home, and flee from high water ne wih 
off surrounding hills and ran through town. 6-8 inches of 
l, as measured on the level, was carried by flood waters and eas 
into banks 5-6 feet deep against obstructions. eee pounted 
roofs; cellars flooded a few inches up to 8 or more feet me com 
flooded with several feet of water, hail, and debris. Almost no home 
in Wray escaped entirely from damage. lo parked at 
curbs owt were floated up a block, carried over curbs, and slammed 
trees. Light service was not affected. 
Occurred 1 mile west of Jewell; no details. 


Temate formed mile east of southeastern of Colby, followed 
8. Highway 24 fo. about 8 miles, and moved toward northeast, 
about a mile inside Sheridan County. All buildings in 
totally or partially destroyed: much damage to telephone lines. 
persons injured. Path about 18 miles 
Beginning near eastern city limits, tornado ollowed U. 8. Highway 24, 
doing considerable damage to property on either side of road. Dam: 
to new radio station site, Kansas-Nebraska Gas Company booster 
pl t, and to a farmhouse. Telephone and electric lines east of Colby 
ttened in many places. Crop loss not estimated, but seemed con- 
siderable in some fields. Some ppeeens slightly injured. 
Church, struck by lightning, burned. Small tornado and hail in 
nearby communities, but no report of 


Highway 30, between Cheyenne and Laramie, blocked by snow. 
Motorists stranded on Sherman Hill. 

target in 2 tornadic paths: 13 of town’s 223 residents 
killed; 45 injured. 1 funnel destroyed Worth and ripped northeast- 
ward into Iowa. The other struck near Rogers, an killing 9 
persons, then bounced northeastward toward Rolla, Mo., w one 
man was killed. 

Barn and schoolhouse destroyed. 


Tornado struck Mabanks, Tex., and moved eastward to the Clower 
community, injuring 5 persons, and destroying 6 houses and several 
barns along path. 

1 person injured; no details. 
dest : yed. 

stro 
Storm first noticed near Dillon. near Little Pee Dee River; 
moved east-northeastawrd to aes, settled rural area south and 
east of Fairmont. 61 bu.ldings, including 22 dwellings, badly dam- 
— \% completely demolished. Loss in growing corn, cotton, 
meee ees at $5,000; loss in stored crops and livestock, $1,500. 
Property , $250,000. Minor damage in vicinity of ‘Dillon, 
ae Clarkton, N. C., where sharp wind squall was re 
same afternoon, suffered minor damage. 

one. $7,000; property $100. Storm 

ved trom west to east for 11 

3 buddings unrooted; 1 reot fell 


Worth was main 


s injured; 4 homes destroyed; crop damage negligible. 


Path ales lars, and low fons of high Fire 
of streets, ce wa: 
t. 3.64 inches fall 


ay tame trolley, caused by short 
Comparatinnty , gusty winds below down trees, broke branches 
damaged power 
Damage mostly from high winds; hail damage slight. 


| 
APRIL 1947 | 
| 
1,500 | Heavy hail. ........- | 
Po 14 | About 9:30 a. | 50-300 0 60,000 | Tornado-.-.........- | 
20 | 8:15 p. 300 0 1,700 | Tornado... 
all. 
P. 8. T. 50, 000 ; 
27 | 6p. 800 | Torrential rain, hail, 
and flood. 
20/8p.m.........| 88] 0 8,000 | Tornado and hail... 
....... 200 0 20,000 | Tornado. 
Zandt, Tex. 
30 | 4:30-4:40p.m..| 150} 250,000 
30 | 5:15 p. m_..... 13, 600 
wind. 
Rockwall, 30 | 6:40 100 0 10,600 | Tornado. -.........- 
30 | 7:30 p. m_....-. 2,000 | hail.......... 
Baltimore, 30 | 7:42 p. Thunderstorm, 
heavy rain. | 
Columbia, 8. C...........--- 90 | Thunderstorm. ..... 
Louisville, Miss............- 1,200 | | 
Miles instead of yards. | 
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SOLAR RADIATION AND SUNSPOT DATA FOR APRIL 1947 


{Solar Radiation Investigations Section, I. F. Hanp in Charge] 


Explanations of the tables and references to descrip- 
tions of instruments, stations, and methods of observa- 
tion and to summaries of data, are given in the MonTHLy 
Wuatuer Review, vol. 72, page 43, January 1944. A 
list of pyrheliometric stations is given on page 45 of the 


SOLAR RADIATION OBSERVATIONS—Continued 
TasLe 1.—Solar radiation intensities during April 1947—Continued 


{GRAM CALORIES PER MINUTE PER SQUARE CENTIMETER OF 
NORMAL SURFACE] 


same Review. An explanation of the formula used in Sun’s senith distance 
computing the air mass values for each station will be 
found in vol. 75, No. 3, March 1947, p. 47. Date | | cow | | 702°] 
SOLAR RADIATION OBSERVATIONS A.M. P.M. 
Tasie 1.—Solar radiation intensities during April 1947 
(GRAM CALORIES PER MINUTE PER SQUARE CENTIMETER OF 
NORMAL SURFACE] BOSTON, MASS. 
Sun’s zenith distance alr 
Date es 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° oe 4.96 | 3.96 | 2.97 | 1.98 | 0.90"| 1.98 | 2.97 | 3.96 | 4.96 | e. 
a. a p. m.! e. 
md, | | ont. | ont. | cal. | cal. | | 
MADISON, WIS. .82| | 63 
4.81 | 3.94 | 2.88 | 1.92 | 0.96*| 1,92] 288] 394) 481] e APF. a9 
Depar- 
mb. | cat. | cat. | cat. | cat. | cat. | cat. | cal. | cal. | cal. | md. tures. +.02 |+.02 |+.01 |+.05 |...... 
Apr. 3...-- 4.2] 0.591 0.77 | 0.91 | 1.04] 1.38 9.8 
Apr. 7..... .68] .95| 1.10] 1.87 6.9 
Apr. 61 1.05 118 5.6 RATIO, BOSTON/BLUE HILL ON COMPARABLE DATES 
6.1} .68| | 1.14) 1.36 6.9 
Apr. 28...- 6.3| .52| .81| 1.02] 7.4 
epar- 
LINCOLN, NEBR. 
Ir 
4.77 | 3.81 | 2.86 | 1.91 | 0.95*| 1.91 | 2.96] 3.81 | 4.77] e 
e. 
mb. | eat. | eat. | cat. | eal. | cat. | cat. | eat. | cat. | cat. | mb. 
Apr. 14... 1.22] 1.41/1.14| 0.97} 0.88|0.77| 9.4 
Apr. 16... 4.6 1.42 | 1.22 6.9 
Apr. 17...- 9 
Apr. 26._.. 1 
Apr. 28... 2 
Means 
Depar- 
tures. . 
4.86 | 3.89 | 2.92 | 1.94 | 0.97*| 1.04 | 2.92 | 3.89 | 4.86] e. CLIMAX, COLO. 
e. 
mb. | cal. | cat. | cat. | cat. | cat. | cat. cal. | cal. | mb. ae 
OM) 8.24 | 2.60 | 1.04 | 1.20 | 0.65") 1.20] 1.04] 2.60] 3.24] 
.71| cal. | cal. | cal. | cal. | mb. 
Apr. 15...- 8.4] .77| 1.18} 1.02 | 789) 776} 55 1.44 | 1,31 
Apr. 17..-- 71) 5.7 1.37 | 1.10 
Apr. 18._.- .72) :94] 1.11 4.5 1,42 | 1,31 | 1,29 
Apr. 22...- 1.49 | 1.24| 1.06] .92] .70] 42 -42 | 1.26 | 1.16 | 1.00 
Apr. 23...- 5.8 | -.57 6.5 1.34 | 1.19 | 1.10 | 1.03 }...... 
Apr. 28...- 3.5| 1.02] 182) 25 | 1.58 |------ -- 
-76 .86 1.02] 1.20 1.20) 1.01] .84] .74 1.38 | 1.23 | 1.10 96 |...... 
|=.03 |—.01 |+.01 |-+.11 |+.07 |-+.06 |+.02 |+. 06 
*Extra ted. 
See footnotes at end of table. 175th paras time. 
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- TaBie 2.—Daily totals and weekly means of solar radiation (direct+- diffuse) received on a horizontal surface 
[Gram calories per square centimeter] 


& 

1947 cal. eal. cal. .| cal. cal. | cal. cal. .| cal, cal.ical.\cal.ical, 
381 367) 90 60 625 
153) i 389 54 198) 554 566 573 325) 523) 485! 540 
; eee & 321 1l4 401 391 556 574 331| 567 639) 603 
5 374 1 403} 517 35 463 421| 53) 534) 556 
416) 6 31 453} 530 167 501 424| 181) 443) 466 
483 485) 529) 534 
584 4 561| 641) 602 
Means... 361 354 4 342) 340) 556) 561 
431 478 600 671| 85| 678) 526 
307) 594 611 584 474 
344 506 532) 453) 570 
426 137 677 703| 117) 703) 713 
321) 572) 464) 408) 579)...... 700| 548} 690) 599 
Agr. 301] 25) 212) §83)___._. 118 697| 95| 624) 575 
277; 65) 538) 360) 617 699) 5 378 
Weems... 344 563 380 686) 362) 598) 540 
Departures....| +34 —12 - +40 —35 
307| 206) 127) 379} 165 674] 210) 594) 641 
831} 646) 530} 487) 425 595| 483) 680 
369] 621; 389} 624)  580)...... 493 707| 593) 434 
460 443) 444 374 316] 678] 508 

493 300} 260 54 632) 44) 483) : 
360) 601} 339 81 309} 99} 532) 492 
481 686 737| 654) 504) 462 
372) 3 503} 41 326) 393 620} 337) 553) 554 

—22 +21; —94 —87)|__. 

B..........| 661] 100} 125) 217; 593) 679) 332) 306) 626;  603).....-. 543 376) 706 659) 402) 359 
Apr. 528} 437 355 690) 499) 621 
x 475 624] 380 142] 545 672| 547 
669 629) 341 307} 621 530} 214) 570 
654 593) 286 511) 248 418) 506) 633 
& 645 598} 421 705| 502 588| 684) 57 
677 540) 421 532) 471 638) 553) 489 

Means... -...... 404 418 509] 431) 542 
Departures....| +134 -15 +64) —2/-+45| +48 +77 113) 
ACCUMULATED DEPARTURES ON APRIL 29, 1947 
+3927] — 1372) —36 +107... ~ 120 +2827 ~ 100] —1855 +7} 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


APRIL 1947 APRIL 1947—Continued 
By Lucy T. Dar 
Heliographic 
{Equatorial Division, U. 8. Naval Observatory) i 
East- rea 
(Communicated by the Superintendent, U. 8. Naval Observatory] All measurements ern _— Dif- Dis- | of Plate 
and spot counts were made at the Naval Observatory from plates at the observa- Date | stand- fer- len tance! spot | Spot |qual-| Observatory 
tories indicated. Difference in Jongitude is measured from the central meridian, posi- ard _ ence "| Lati-}from| or jcount| ity 
tive toward the west. Latitude is positive towards the north. Areas are corrected for time ed in the tude | cen- |group 
foreshortening and expressed in millionths of Sun’s hemisphere. For each day under longi-| ter of 
Mount Wilson group number, longitude, latitude, area of spot or group, and spot count tude disk 
are included respectively: number of groups, assumed longitude of center of the dis 
assumed latitude of center of the disk, total area of spots and groups, and total spo 
count. 19. ° ° ° ° 
A 6/13 16) 8488 | 102} +26 36 61 2! G | U.S. Naval. 
Heliographic | tar | iae|—ir| 
el 
East- Area 
era, Dit- Dis- | of | spot Plate 8472 | +86 | 175} —20| 86| 97) 1 
Date | stand- er- tance] s ual-| Observatory 
ard | ence Lett from (11) (89)| (—6) 6,291 | 82 
time n tu cen- 
longi-| ‘de 7/1 52] 9489) —44] 32) 45] 48 2| Do, 
tude disk 8486 | —42 34 | +14 47 73 3 
8485 | —26 50 | +11 31 12 2 
8492 | —17 59 | +18 30 6 1 
A 1/12 56 8478 | —72 83 | —24 72 |2, 521 16) F Mt, Wilson. = ’ 
| —63| 92/415; 1 e478} +12) 2] on] 30 
847 —61 94) — 63 115 9 8478 | +18 94 —23 24 |1, 067 5 
8476 | —31 | 124) 31] 36 1 8490 | +18} 18] 48 3 
8482 | —21/] 1 —25 27 24 1 8488 | +28 | 104 | +25 43 48 4 
8475 | —6/] 149] —40 $5} 121 8 8491 | +32] 108 | —13 32 12 5 
8473 | —1] 154) 48 1 8487 | +47 | 123) 48) 97 6 
8473 | +2] +12] 19] 242] 12 8482 | +58 | 134) 61) 73 2 
8472 | +14| 169] —23 22 97 ll 8484 | +60 | 136 | —17 60 }1, 018 15 
8472 | +21] 176) 26] 201/ 10 8482 | +65 | 141) 67) 12 2 
1 18 1 ™ 
1 155)| (—6 5, 621 83 - 
0 —74 68 | —13 74 24 1| F | Do. 
8478 | —59 83 | —24 61 |2, 763 10 8478 | +31 95 | —23 34 |1, 067 2 
—50 92 | +15 56 12 1 8490 | +31 95; —5 31 121 4 
8478 | —48 94) — 50 | 921 7 +40 | 104 | +26 52 48 5 
8479 | —39 | 103; —8 39 36 1 8491 | +44] 108 | —13 45 12 2 
8476 | —18 124 —4 18 24 1 +60 | 124 —3 60} 145 6 
8470 53 | 195 | +15 58 | 170 1 9/11 1 8496 | —88 | 322] —17 88 97 1| VG Do 
8466 202 | —10 60 | 485 1 8495 = 
8463 | +78 | 220 | +19 80 | 145 1 8489 | — = 
ll 1 500 69 
ae ) . 8483 | +21 71 | —14 22 48 1 
3/11 5& —60 69 | —14 60 61 1] F | Do, 8478 | +25 75 | —25 30 |2, 909 8 
8478 | —50 79 | —25 52 |2, 424 W 8478 | +37 87 | —23 41 | 727 30 
8478 | —40 89 | —23 43 |1,115 12 8493 | +40 90 | +17 47 24 2 
—37 92 | +15 43 12 1 8478 | +44 94 | —23 45 |1, 067 2 
8478 | —35 04 | —23 38 921 6 8490 | +45 95; -—-5 45 | 230 2 
8484 | +4/ 133] —15 10 97 8 8488 | +55 | 1 +25 65 24 3 
8482 | 135 | —26 20; 170 12 8487 | +72] 122]; -3 72) 194 2 
8473 | +26 155 | +14 32 | 364 10 8484 | 1 —17 85 | 824 4 
8472 | +40 | 169] —25 43 48 6 
8472 | +48 | 177 | —22 50 | 242 7 (12) (50)| (—6) 6, 338 69 
8470 | +67] 196 | +15 71 | 121 1 
8466 | +73 —10 73 | 485 2 11 42 8496 | —73 | 324 | —16 73 48 23.2 Do. 
8495 | —21 16 |} +11 27 48 6 
(9) (129)} (—6) 060} 75 8489 | 30} 12] 97] 18 
8486 | —3 +15 22 61 1 
4/11 10 8483 | —46 70 | —14 47 61 1 F | Do. 8494 | +18 55 | +11 25 61 2 
8478 | —37 79 | —25 41 |2, 763 8 8483 71 | —14 35 24 1 
8478 | —28 88 | —23 32 |1,115 13 78 | +39 76 | —25 42 |3, 006 7 
8478 | —22 94 | —22 27 970 3 8478 | +51 88 | —23 53 | 970 16 
+18 | 134 | —16 339 15 8493 91 | +17 60 48 2 
8482 T3 1 —26 27| 104 6 8490 | +57 04) —5 57 61 3 
8473 156 | +13 45 | 242 8 8478 | +58 95 | —23 60 | 921 1 
8472 | +61] 177] 62) 218 1 8490 | +62 99; -8 145 1 
+70 | 107 | +25 78 12 1 
(6) (116)| (—6) 5, 902 55 8491 | +77 114] —12 77 1 
6; 11 ll 8486 | —70 33 | +16 74 97 1 F | U.8. Naval. (11) (37)| (—6) 5, 550 62 
8485 | —53 50 | +12 58 | 108 7 
8483 | —34 69 | —13 35 73 3 11} 10 31 8496 | —60 | 324 | —16 61 97 Do. 
8478 | —26 77 | —25 32 |2, 763 6 8497 | —41 | 343 | +15 46 24 1 
8478 | —15 88 | —23 23 {1,018 20 8495 | —8 16 | +11 19 24 4 
8478 | —8 95 | —23 18 | 970 2 8489 7 31 | —15 12; 121 13 
8484 | +33 |) 136 | —17 35 | 679 13 8486 | +10 34 | +15 23 48 1 
+34 | 137] —26 38 109 3 8444 54 | +11 35 24 4 
8473 | +52 | 155 | +13 57 | 242 3 8483 70 | —14 47 24 1 
8472 | +73 | 176 | —19 73 | 194 1 8478 | +51 75 | —25 53 |3, 006 12 
8478 87 | —24 65 | 727 10 
(8) (103)} (—6) 6,254 | 50 8490 93; 69} 36 1 
8478 70 04 | —24 70 | 824 1 
6/13 16 8489 | —60 29 | —17 61 24 2 G Do 8490 75 99; -—8 75 | 121 1 
so] 2 (9) (24)| (—6) 5,076 | 61 
8489 | —53 36 | —16 53 12 3 
8485 | —40 49 | +11 44 12 3 12/10 8496 | —47| 324 | —16 47 | 121 3 G Do. 
8483 | —19 70 | —13 21 73 5 8495 | +8 19 | +10 18 12 1 
8478 | —12 77 | —25 22 |2, 666 5 8489 | +21 32 | —16 24; 109 13 
8478 1 88 | —23 17 | %70 25 8486 13 34 15 32 48 1 
8478 | +6 95 | —23 18 11, 067 5 8494 56 ll 49 4 2 


See footnotes at end of table. 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


APRIL 1947—Continued APRIL 1947—Continued 
Heliographic Heliographic’ 
East- Area East- Area 
pate | stand Wieon spot | Observatory Date | stand Witson | SPot Observatory 
je nee usi- ance 
ard | | ence Lati- jeount| ard | | ence Lati-|from | or (count ity 
time | in tude | cen- |group time iD | tude | de} cen- jgroup) 
longi- ter of longi- ter of 
disk tude disk 
April12} 10 87] 98483| +60} 71|—15/ 60} 2 1] G | U.S. Naval. April 22] 11 48| 8512) —82| 156|—11| 82] 145 1] F U.S. Naval. 
£483 61] 2% 1 8512 | —75| 168) 201 1 
8478 | —25| 67 (2,957) 11 8511 | —65| 173| 61 1 
8478 | +768 | 87| —25| 76) 727 8 | 198/424) 48/ 73 1 
8478 | +85 | —24 85 | 824 1 8506 | —26 | 212 22 37 97 2 
8501 | +26 | 264/415] 33| 2 
(| (-—6) 4,870 | 42 8501 | +31 | 269/+15/ 36) 24 1 
8500 | +33 | 271 | — 36) 121 4 
13 | 10 33 8498 | —f4 | 204) +23 71 12 1; F Do. 8500 | +41 | 279) —19 42 97 1 
8499 | —15| 343) 2 
8495 | +23; 21/410) 27| 2% 1 2110 36| 8513) —78| —17| 291 5| F Do. 
8489 | +35| —-16| 387) 97 6 8512 | —60 157| 60] 242 2 
8486 | +37| 35) 48 1 8512 | —63| 63| 436 
8494 +11] 61] 145 3 8511 | —52| 174| — «73 
8478 78 76 | —25 78 |2,909 2 8510 | —45 | 181 | +25 53 48 1 
(8) (388)| (—6) 3,380 | 20 Sor 4 
‘ 8506 | —13 | 213 | +22 30 97 3 
14/11 11} 8500] —65| —-18| 66) 10] F | Mt. Wilson. 8505 | +26} 252/411; 31| 7 2 
8498 | —49} 205| +22] 57] 12 1 8501 265} +13] 42) 145 6 
8496 | —30| 314) 24 7 8500 271|-21| 47| 7 2 
8496 | —20| 324] —16| 23] 145] 14 8500 | +53} 279; 55 121 1 
8499} —2] 342] —9 3] 36 4 
8495 41) 24 1 (10) (226)| (—5) 1,678 | 27 
8489 | 31|—-16| 48 5 
8486 56) 48 1 4/11 2] 8516) 69) 201 F Do. 
70 12| 74] 121 4 —58| 218 1 
8512 | —56| 156) —11| 218 1 
(8) (344)| (—6) 531] 47 8512| —50| 162) —10| 51 | 485 2 
8511 | —40| 172] — 42) 48 1 
10 37] 8501 | —67/ 264/419) 71) 48 F | U.S. Naval. 8510 | —33 | 179) 44| 19%] 
8500 | —52] 279) -18| 53] 61 4 8515 | —27} 185| +18] 35 6 1 
8496 | —17| 314|—17| 21| 2 5 —16| 196 48 1 
8502} 322/423] 31] 73 3 8506 | +1] 213/422) 61 4 
8496 | —8| 323/—-17| 14] 97 7 8514 | 252; +12) 44) 1%] 
8486 | +63 34/ +15) 68) 48 2 252 10 
8501 | +51 | 268/412) 52) 2% 5 
(5) (331)| (—6) 351) 279 | — 121 
16/15 55] 8501} —53| 262/ 60] 48 F Do (12) (212)| (—5) 2,020 55 
8501 | —50/ 265} +20] 57] 73 3 
276) 40) 104 8 25/13 22| 8522) 80/| 194 1| F Do. 
8496 | +4] —-17| 13] 36 2 8522 | —77| 121|—-13| 77| 24 1 
8496 | +10] 325} 15] 61 2 18 | 129) —6| 69 | 242 3 
8503 | +41) 356; —12 41 12 1 8517 | —65 | 133 | +33 72 97 4 
8516 | —55 | —17| 57| 22] 17 
(4) (315)} (—6) 20 $513 | —48 | 150) —17| 650] 339 4 
8512} —41 | 157|-10] 41 | 218 5 
17/11 11] 8501] —43] 262/ +21] Si} 48 9| VG | Mt. Wilson. 8512} —33] —10| 485 2 
8501 | —38 | +19] 73] 10 8511 | —27| 32] 1 
8500 | 273) 19%] 10 —2 | 178) +11] 27] 201 12 
8500 | —27| 278] —-19| 30] 194] 21 8510 | —16| 182} +23] 32] 10 
8496 | 25] 97 9 197/42) 2] 48 1 
8499 | +43 | 348|—12] 43] 48 7 8520} —1] 197/418] 23] 12 1 
8503 | +53] —13] 53] 2% 5 +12] 210} +17) 25) 36 2 
8506 | +15 | 213 30] 73 4 
(5) (305)| (—5) 678 71 8514 | +51 | 249 | +13 54] 145 3 
8505 2511410) 56) 201 4 
18/11 6] 8506| —80] 211/421]; 80/ 48 1] F | U.8. Naval. 8514 | +57 | 255) +11] 60] 121 3 
8505 | —42] +12] 46] 24 2 8519 | +60] 258) 48 2 
8501 | 261/ +22] 40) 2% 1 +80] 278) 80] 97 1 
8501 | 265) 35] 48 5 
8500 | —20| 271) —19| 242 4 (16) (198)} (—5) 3,391 | 81 
8500} —13| 278] —-18| 19] 19] 
84196 | +33] 324] 35! 48 2 26/10 47 68} 145 G Do. 
8504 | +53 2 8518 | —57 | —7| 57] 97 3 
8499 | +56] 347] —11] 57! 2% 3 8517 | —51 | +32} 60] 48 2 
8516 | —45 | 141] 47] 339) 11 
(7) (291)} (—5) 676} 31 8516 | —40 | 146) 42] 97 8 
8513 | —39 147) 41] 97 2 
19/10 28] 8508| —88| 191] +24] 88] 48 1| F Do 8513 | —34| 152] —17| 36] 194 1 
8507 | —76} 203} —11| 77] 48 1 8512} —31 | 155|—10} 32] 145 2 
8506 | +20} 70] 48 1 8512} —23| —9| 24 | 388 4 
8501 | —17| 262/ +22] 32] 24 9 8521 | 176} +11 19| 97 6 
8501} —14| 265) 2% 3 8510 | —7 | 17 30] 218 
8500} —19| 15] 242 7 8521 | —5| 181 | +11 17 | 242 3 
(*)| —4] 275| 22] 24 5 8510} —3| 18 | +2) 30) 16 
8500} 277|—-18| 13] 97 8 8515 2% 3 
8500 0} 13] 145 7 8510 | +2] 188 29] 194 3 
8496 | +46 | 325|/—-16| 48] 24 5 8508 | +11 | 197/ +23) 30] 48 1 
8499 | +63 | 342) 63] 7 1 8506 | +28 | 214/421 | 97 
8504 | +67| 346) —20| 67] 12 1 8514 | +64] 250/ +13 | 145 2 
8499 | +67| 346) —-10| 2 5 8505 | +67 | +11 | 69] 436| 12 
8523 | +69 | 255 | —22 70 48 1 
(10) (279)| (—5) 62 
2/12 9] 8509) —76| 188| —24| 12 1| F | Mt. Wilson. (15) (186)| (—5) 3,105 | 95 
8508 | —68| 196| +23) 194 1 
8507 | —63| 201| 63] 48 1 10 2%| 8527|-88| 85|-—23| 88| 97 1 Do. 
8506 | —50| +21; 48 1 85236 | 77| 97 1 
8501} +16) 48 6 8525 | —69 104) 72| 12 1 
8500 | +11 | 275| 20} 218 9 8522} —55/ 118| 86 | 194 1 
8499 | +80| 80] 97 1 8518 | 131 42| 145 3 
8504 | +81 | 81] 48 1 8517 | —37| 136 1 
8516 | —31| 142| —16| 33 | 1% 7 
(8) (264)! (—5) 2 8516 | —25! 148! —-16! 27! 145 1 


See footnotes at end of table. 
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76 MONTHLY WEATHER REVIEW Apart. 1947 
POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


APRIL 1947—Continued APRIL 1947—Continued 
Heliographic Heliographic 
East- A East- Area 
ard once Lati- | from Bie ard Lati- or | Cunt! ‘ity 
time tude | cen- time tude | cen- | group 
longi-| oa | long tude ter of 
tude disk tu disk 
hom e je ° 197 |h m ° ° 
April 27| 10 26| 98513| —16| 22] 170 1} F | U.S.Naval. April30|10.23| 67|-—24| 67 /1,212| 12] F | U.S. Naval. 
8512 | —17| 156| —10 145) 3 8527| —46| 48| 170} 3 
8512| —9| —9| 339 4 8527| 3 
8511 | —1| 172| 48 1 8526 | —37/ 96| 41] 48 1 
852i | 175| +12) 16] 97 5 8525| —29 104) +22| 38| 194] 10 
8510 7| 180 | +25 1| 121 $532 | —27/| 106| —25| 33] 12 2 
+11| 18] 201 1 $531 | —21| 112| 27| 97] 12 
8515| +13 | 186/419) 38 $522} -15/ 16] 194 1 
8510 | +16 | 189] +24 436 7 8530| —7| 12|—17| 15] 48 2 
8508 | +24] 197/424] 38] 48 1 12] 10 
8514 | +77| 250| 242 1 8516 | +15} 20] 61 8 
+80} 253/411/ 145] 2 8513 | +21 | 154| 194] 2 
8512| 156|—-11| 48] 6 
(16) (173)| (—5) 3,088 | 51 8512 | +31 | 164/—11] 32] 291 2 
8521 | +11 | 47] 267 5 
2/13 13| 8527|—88| 70| 07 1] | Do 8510 | +46 | 179/425) 53] 24 2 
8527| 88|-22| 97 1 8510 | +56] 189/+24| 727 7 
8526 | —62| 96 | —23| 68) 7% 1 8515 | +57| 199| +18] 60] 194 8 
8525 | —51| 107| +21] 56] 12 1 
8522 | 117] —10} 42] 194 1 (13) (133)} (—4) 3,866 | 96 
8516 | —18 | 140 | —19 21] 10 Mean daily area for 29 days=3,523 
vias Mean 10 g+s for 29 days=155.1 
+7) 165/710) 30) 2 Not numbered. 
+17 | 175 | +12 145 5 VGe=very good; G=good; F=fair; P=poor. 
8510 | +30] 188| 40| L 1947 
+39 | 197 | +23 7 bed 1 [Dependent on observations at Zurich Observatory and its stations at Locarno and Arosa.] 
(12) (158)| (—4) 2,896 | 56 
Relati Relati Relati 
2) 10 2) 7) F | Do. April 1947 | || Aprilis7 | || Aprilis7 | 
8626| —49| 73 2 
| al 1 168 || 11 143 || 21 87 
a5i3| 48] 154] —17| 16| 194] 1 5-------- 182 || 15---.-.-- 100 25.------- 222 
ies | 3 6 212 || 16 75 || 26 198 
8515 199| 48| 5 10........ B71 . 185 
8506 214/+23| 70| 2 2 
(13) (146)| (—4) 4,072| 57 Mean 30 days=149.9 


Departure (°F.) of the Mean Temperature from the Normal, and Wind Roses for Selected Stations, April 1947 
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